The general procedure was followed affording compound 3cf as a colorless liquid (36.2 mg, 0.160 mmol, 80%). 1 H NMR (600 MHz, CDCl 3 ) δ (ppm) = 7.99 (d, J = 8.2 Hz, 2H), 7.47-7.33 (m, 5H), 7.24 (d, J = 8.2 Hz, 2H), 5.37 (s, 2H), 2.42 (s, 3H).
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General information
All chemicals are commercial available and they were used as received unless otherwise stated.
Ethyl benzene was distilled prior to be used as internal standard. Thin-layer chromatography (TLC) was performed using TLC plates (silica gel 60 on aluminum or glass with fluorescence indicator F254) from MERCK. Analysis of the TLC plates were carried out under UV light (λ = 254 nm and λ = 366 nm) or by immersion in an aqueous solution of potassium permanganate (KMnO 4 ) if applicable and heating of the stained plates with a heat-gun at 300 °C until dryness. Products were purified by column chromatography using silica gel (MERCK, 40−63 µm, 60 Å) and distilled solvents. All NMR spectra were recorded by a VARIAN Mercury 300, VNMRS 400, VNMRS 600, Brucker Avance Neo 400 or a Brucker Avance Neo 600 spectrometer at room temperature. The chemical shifts ([δ] = ppm) are plotted from low field to high field signals and are referenced to the residual proton signal or carbon resonance of the used deuterated solvents (CDCl 3 : δ H = 7.26 ppm, δ C = 77.16 ppm). [1] For each signal, the multiplicity (s = singlet, d = doublet, t = triplet, pt = pseudo triplet, m = multiplet), if present, the coupling constant(s) ([J] = Hz), number of nucleus and the chemical assignment specified. IR-spectra were recorded on a PERKIN ELMER 100 FT/IR spectrometer with an ATR-Unit. Mass spectra were recorded on a FINNIGAN SSQ7000 (EI 70 eV) spectrometer and highresolution mass spectra on a THERMO FISHER Scientific Orbitrap XL spectrometer.v S3
Optimization of the reaction conditions
Experiments to determine the optimized reaction conditions were carried out in a RETSCH Mixer Mill MM 400. Reactants were added to the jar under ambient temperature and atmosphere equipped with five balls of the same material (10 mm in diameter). The reactions were performed at 800 rpm. During breaks between two cycles the machine was rotating at 60 rpm.
Figure S2
Pressure and temperature monitoring of milling experiments of M(CO) 6 . 
Calculations for developed equivalents of CO gas
The amount of CO gas produced in the reactions was determined using the ideal gas law.
= Δ R
For the difference in pressure (Δ ) the starting pressure needed to be corrected to the final temperature using the Gay-Lussac law.
!"#$",!"## = !"#$" * ( !"# !"#$" ) Furthermore, Volume of the empty reaction vessel needs to be corrected by subtraction the volume of the five milling balls. The volume occupied by the reactants was neglected. [2] = 20 mL − 5 * !"## Size of the milling jar: external diameter 6.5 cm and height 6.0 cm.
Palladium-catalyzed alkoxycarbonylation reactions under CO atmosphere in ball mills
Mechanochemical carbonylation reactions under CO atmosphere in the mixer mill were carried out in a RETSCH Mixer Mill MM 400 using a custom-made 20 mL SUS304 stainless steel milling jars ( Figure S9, i) . The reactants and one milling ball (SUS304 stainless steel, 10 mm in diameter) were transferred to the jar and a balloon filled with CO was attached to the inlet of the jar. The jar was S11 flushed with CO and the outlet was closed. The reactants were milled for 90 min at 30 Hz and the crude reaction mixture analyzed by NMR spectroscopy.
Mechanochemical carbonylation reactions under CO atmosphere in the planetary ball mill were carried out in a FRITSCH PULVERISETTE 7 premium line and FRITSCH planetary micro mill jars (20 mL) made of ZrO 2 (Figure S9 , ii). Reactants were transferred to the jar equipped with five milling balls (10 mm in diameter) of the same material. The jar was flushed with CO and placed in the ball mill. After milling for 2 h at 800 rpm the reaction was stopped, and the crude material analyzed by NMR spectroscopy. 
Reactants

Palladium-catalyzed carbonylation reactions in the ball mill
Palladium-catalyzed carbonylation reactions were carried out in a RETSCH Mixer Mill MM400 using 
Characterization of the products
N-Butyl benzoate (3aa)
The general procedure was followed affording compound 3aa as a colorless liquid (30.9 mg, 0.173 mmol, 87%). The analytical data is in agreement with the data reported in the literature. [3] 
[1,1'-Biphenyl]-4-ylmethyl benzoate (3ab)
The general procedure was followed affording compound 3ab as a white solid (40.2 mg, 0.159 mmol, 70%). The analytical data is in agreement with the data reported in the literature. [4] 
[1,1'-Biphenyl]-4-ylmethyl 4-methoxybenzoate (3bb)
The general procedure was followed affording compound 3bb as a white solid (47.9 mg, 0.150 mmol, 75% The analytical data is in agreement with the data reported in the literature. [5] Isopropyl 4-methoxybenzoate (3bd)
The general procedure was followed affording compound 3bd as a colorless liquid ( The analytical data is in agreement with the data reported in the literature. [6] Phenyl 4-methoxybenzoate (3be)
The general procedure was followed affording compound 3be as a white solid (43.1 mg, 0.189 mmol, 94%). The analytical data is in agreement with the data reported in the literature. [9] Benzyl 4-nitrobenzoate (3df)
The general procedure was followed affording compound 3df as a white solid (21.4 mg, 0.083 mmol, 42% The analytical data is in agreement with the data reported in the literature. [10] 
N-Butyl-4-methoxybenzamide (5ba)
The general procedure was followed affording compound 5ba as a colorless liquid (35.7 mg, 0.172 mmol, 86% The analytical data is in agreement with the data reported in the literature. [3] 
N-Benzyl-4-methoxybenzamide (5bb)
The general procedure was followed affording compound 5bb as a white solid (36.9 mg, 0.153 mmol, 76% The analytical data is in agreement with the data reported in the literature. [11] N,N-Diethyl-4-methoxybenzamide (5bc)
The general procedure was followed affording compound 5bc as a white solid (24.0 mg, 0.116 mmol, 58% The analytical data is in agreement with the data reported in the literature. [12] 
4-Methoxy-n-phenylbenzamide (5bd)
The general procedure was followed affording compound 5bd as a white solid (30.6 mg, 0.135 mmol, 67%). The analytical data is in agreement with the data reported in the literature. 
